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(57) ABSTRACT

An earphone system for a mobile device is provided. The
earphone system includes an earphone interface with a plu-
rality of contacts for accepting an earphone jack correspond-
ing to 3- or 4-pole earphones, a controller with a plurality of
ports for communicating with the earphones that are con-
nected to the earphone interface via the earphone jack, and an
earphone compatible circuit. The earphone compatible cir-
cuit controls the connection states between the contacts of the
earphone interface and the ports of the controller, according
to the type of earphone jack inserted into the earphone inter-
face. The earphone compatible circuit connects correspond-
ing contacts of the earphone jack to ports of the controller.

19 Claims, 12 Drawing Sheets
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 10
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EARPHONE SYSTEM FOR MOBILE
DEVICES

PRIORITY

This application claims the benefit under 35 U.S.C. §119
(a) of aKorean patent application filed on Mar. 15, 2011 in the
Korean Intellectual Property Office and assigned Serial No.
10-2011-0022869, the entire disclosure of which is hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an earphone system. More spe-
cifically, the present invention relates to an earphone system
that provides compatibility to earphones so that the earphones
can be connected to a mobile device.

2. Description of the Related Art

Mobile devices, such as mobile communication devices,
Personal Digital Assistants (PDAs), etc., are widely used
because the mobile devices are easily carried and because the
mobile devices provide a variety of functions. Mobile com-
munication devices are equipped with a mobile communica-
tion module that is configured to communicate with other
devices via a base station so as to transmit and/or receive
voice and data information. PDAs are designed to include
central processing units (CPUs), memory devices, an Oper-
ating System (OS), applications configured to operate with
the OS, and function modules, etc. PDAs are configured to
perform a variety of functions, such as the collection, the
creation, the search and the storage of information.

Functions associated with file playback (e.g., the playback
of'an audio file), or call transmission are functions that output
audio signals. For example, the audio signals may be signals
that the mobile device receives from external systems. The
audio signals may also be generated by the mobile device
when the mobile device plays back a stored audio file. As
another example, the audio signals may be generated when
the mobile device communicates during a voice transmission.
Although audio signals are generally output via a speaker,
some mobile device users use earphones to ensure the audio
sound has better clarity, or to prevent the audio sound from
being shared with others in the surrounding environment.

Mobile devices are equipped with an earphone interface
(e.g., plug) that is configured to accept a variety of jacks for
earphones (i.e., earphone jacks). Earphone interfaces may be
designed in various types according to the various sizes of
earphone jacks. Although earphone jacks are designed to be
the same size, earphone jacks may have different features.
This design variation is reflected in the configuration of the
earphone interfaces. For example, an earphone interface may
be designed to support 3- or 4-pole earphones according to the
number of poles (contacts) in the earphone jack. In addition,
although earphone interfaces are manufactured with the same
number of poles, the design of earphone interfaces differ in
order to support a variety of earphones each of which may
have earphone jacks that are designed differently based on the
geographical region in which the earphones are sold. For
example, earphones sold in US and European markets differ
from each other in arrangement of the poles of the jacks, and
thus such variation in the arrangement of the poles of the
earphone jacks necessitates an earphone interface design
which interfaces with the variety of different earphone jacks.
Therefore, because conventional earphone interfaces for
mobile devices must be designed according to the various
types of earphone jacks, manufacturers have difficulty in
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manufacturing mobile devices. In particular, when mobile
device users have earphones compatible with the earphone
interfaces of the mobile devices, the users are unable to use
them.

SUMMARY OF THE INVENTION

Aspects of the present invention are to address at least the
above-mentioned problems and/or disadvantages and to pro-
vide at least the advantages described below. Accordingly, an
aspect of the present invention is to provide an earphone
system with an interface of a mobile device that can provide
compatibility to a jack for earphones so that the jack can be
connected to the interface, irrespective of types of jack.

In accordance with an exemplary embodiment of the
present invention, an earphone system for a mobile device is
provided. The earphone system includes an earphone inter-
face with a number of contacts for accepting an earphone jack
for 3- or 4-pole earphones, a controller with a number of ports
for communicating with the earphones that are connected to
the earphone interface via the earphone jack, and an earphone
compatible circuit. The earphone compatible circuit controls
the connection states between the contacts of the earphone
interface and the ports of the controller, according to the type
of the earphone jack inserted to the earphone interface, and
connects corresponding contacts of the earphone jack to the
ports of the controller.

Other aspects, advantages, and salient features of the
invention will become apparent to those skilled in the art from
the following detailed description, which, taken in conjunc-
tion with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
certain exemplary embodiments of the present invention will
become more apparent from the following description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 illustrates various types of earphone jacks that can
be plugged into an earphone interface for mobile devices,
according to an exemplary embodiment of the present inven-
tion;

FIG. 2 illustrates a schematic block diagram of a mobile
device according to an exemplary embodiment of the present
invention;

FIG. 3 illustrates a schematic view showing a configuration
of an earphone interface according to an exemplary embodi-
ment of the present invention;

FIG. 4 illustrates ports of a controller according to an
exemplary embodiment of the present invention;

FIG. 5 illustrates an earphone compatible circuit according
to an exemplary embodiment of the present invention;

FIG. 6 illustrates an earphone compatible circuit to
describe a detection of a 4-pole earphone jack, according to
an exemplary embodiment of the present invention;

FIG. 7 illustrates an earphone compatible circuit to
describe a detection of a key input to a 4-pole European-type
earphone jack, according to an exemplary embodiment of the
present invention;

FIG. 8 illustrates an earphone compatible circuit to
describe a detection of a key input to a 4-pole US-type ear-
phone jack, according to an exemplary embodiment of the
present invention;

FIG. 9 illustrates a first modification of an earphone com-
patible circuit according to an exemplary embodiment of the
present invention;
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FIG. 10 illustrates a second modification of an earphone
compatible circuit according to an exemplary embodiment of
the present invention;

FIG. 11 illustrates a third modification of an earphone
compatible circuit with an additional circuit for preventing a
comparator from malfunctioning, according to an exemplary
embodiment of the present invention; and

FIG. 12 illustrates a fourth modification of an earphone
compatible circuit, modified from the third medication shown
in FIG. 11 according to an exemplary embodiment of the
present invention.

Throughout the drawings, it should be noted that like ref-
erence numbers are used to depict the same or similar ele-
ments, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following description with reference to the accompa-
nying drawings is provided to assist in a comprehensive
understanding of exemplary embodiments of the invention as
defined by the claims and their equivalents. It includes vari-
ous specific details to assist in that understanding but these are
to be regarded as merely exemplary. Accordingly, those of
ordinary skill in the art will recognize that various changes
and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the
invention. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and
claims are not limited to the bibliographical meanings, but,
are merely used by the inventor to enable a clear and consis-
tent understanding of the invention. Accordingly, it should be
apparent to those skilled in the art that the following descrip-
tion of exemplary embodiments of the present invention is
provided for illustration purpose only and not for the purpose
of limiting the invention as defined by the appended claims
and their equivalents.

It is to be understood that the singular forms “a,” “an,” and
“the” include plural referents unless the context clearly dic-
tates otherwise. Thus, for example, reference to “a compo-
nent surface” includes reference to one or more of such sur-
faces.

Although the drawings represent exemplary embodiments
of the invention, the drawings are not necessarily to scale and
certain features may be exaggerated or omitted in order to
better illustrate and explain the present invention.

FIG. 1 illustrates various types of earphone jacks that can
be plugged into an earphone interface for mobile devices,
according to an exemplary embodiment of the present inven-
tion.

Referring to FIG. 1, an earphone jack at the top of FIG. 1
(hereinafter, first earphone jack 21) has four poles or con-
tacts—left L and right R audio signal contacts, a microphone
contact MIC, and a ground contact, in order, from the left.
Another earphone jack at the middle of FIG. 1 (hereinafter,
second earphone jack 22) has four poles or contacts—left L.
and right R audio signal contacts, a ground contact, and a
microphone contact MIC, in order, from the left. The ear-
phone jack at the bottom of FIG. 1 (hereinafter, third ear-
phone jack 23) has three poles or contacts, left L and right R
audio signal contacts, and a ground contact, in order, from the
left. The first earphone jack 21 is designed for 4-pole Euro-
pean type earphones. The second earphone jack 22 is
designed for 4-pole US type earphones. 3- or 4-pole ear-
phones may be classified into short-key mode earphones and
open-key mode earphones according to the detection of press-
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ing an earphone key. For example, short-key type earphones
are designed such that, when the earphone key is pressed, the
earphone key is connected to the ground contact in the ear-
phones. In contrast, open-key type earphones are designed
such that, when the earphone key is pressed, the microphone
circuit path is broken to the ground contact in the earphones.
That is, short-key type earphones are designed such that,
when the earphone key is not pressed, the controller of the
mobile device can detect a ‘High’ level of signal from the
earphones. Open-key type earphones are designed such that,
when the earphone key is pressed, the controller of the mobile
device can detect a ‘High’ level of signal from the earphones
via a pull-up voltage of the microphone bias. For purposes of
conciseness and clarity, in the following description, the first
earphone jack 21, second earphone jack 22, and third ear-
phone jack 23 are commonly referred to as earphone jack 20.

FIG. 2 illustrates a schematic block diagram of a mobile
device according to an exemplary embodiment of the present
invention.

Referring to FIG. 2, mobile device 10 includes an RF
communication unit 11, an input unit 12, an audio processing
unit 13, a display unit 14, a storage unit 15, an earphone
compatible circuit 17, an earphone interface 18, and a con-
troller 16.

When the earphone interface 18 accepts the earphone jack
20 of the earphones, the earphone compatible circuit 17 iden-
tifies a feature of the earphone jack 20 and establishes a circuit
path according to the feature. For example, the earphone
compatible circuit 17 may establish an audio signal path or a
microphone path. In the following description, the configu-
rations and operations of the components in the mobile device
10 are described in detail, so that they can support the com-
patibility with earphones (i.e., the jacks).

The RF communication unit 11 refers to a module for
providing mobile communication services to the mobile
device 10. The RF communication unit 11 may be imple-
mented with a GSM or CDMA module according to a mobile
communication mode. The RF communication unit 11 estab-
lishes a communication channel with mobile communication
systems. To this end, the RF communication unit 11 may
include an RF transmitter for up-converting the frequency of
signals to be transmitted and for amplifying the signals, and
an RF receiver for low-noise amplifying received RF signals
and for down-converting the frequency of the received RF
signals. The RF communication unit 11 may or may not be
included in the mobile device 10 according to the type of
mobile device. For example, if the mobile device 10 supports
a mobile communication function in which the mobile device
10 communicates with base stations, then the mobile device
includes the RF communication unit 11. However, if the
mobile device 10, such as a monitor or an audio player, does
not need a mobile communication function, the mobile device
10 may not include the RF communication unit 11. The RF
communication unit 11 establishes, according to the request
of the user of the mobile device 10, a call channel with at least
one other mobile device and operatively transmits/receives
audio signals to/from the at least one other mobile device via
the channel. The RF communication unit 11 receives audio
signals and transfers the audio signals to the earphones via the
earphone jack 20 that is operatively connected to the ear-
phone interface 18 and the earphone compatible circuit 17.

The input unit 12 may include input keys and/or function
keys that allow a user to input numbers or letter information
and to set a variety of functions. The function keys include
direction keys, side keys, shortcut keys, etc., which are set to
perform specific functions. The input unit 12 creates key
signals for setting user’s options and for controlling functions
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of the mobile device 10 and transfers the key signals to the
controller 16. In an exemplary embodiment of the present
invention, the input unit 12 creates a number of input signals
for controlling the user’s function and transfers the input
signals to the controller 16. Examples of the input signals
include a signal created when a phone number is input or a
phone number in a phone book is selected; a signal created
when the mobile device 10 is making a call based on the
selected phone number; a signal created when a file in the
storage unit 15 is selected or otherwise played back; etc.

The audio processing unit 13 may include a speaker (SPK)
for reproducing audio signals from the controller 16 and/or a
microphone (MIC) for receiving audio signals via a corre-
sponding application program executed in the mobile device
10. The audio processing unit 13 outputs, to the speaker
(SPK), audio signals that are received via the RF communi-
cation unit 11 or audio signals that are created when corre-
sponding contents are played back. The audio processing unit
13 establishes an audio input path between the microphone
(MIC) and the earphone interface 18 and an audio output path
between the speaker (SPK) and the earphone interface 18.
When the earphone interface 18 accepts the earphone jack 20
of the earphones, the audio processing unit 13 breaks at least
one of the audio input and output paths between the earphone
interface 18 and the speaker (SPK) and the microphone
(MIC) of the mobile device 10, and instead establishes a
corresponding audio input and output paths with a micro-
phone and/or a speaker of the earphones via a microphone
contact and a speaker contact of the jack 20. For example,
when 3-pole earphones are connected to the mobile device
10, the audio processing unit 13 establishes only an audio
output path via the jack 20, and maintains the audio input path
(e.g., the audio input path between the earphone interface 18
and the MIC of the mobile device 10). The audio processing
unit 13 switches the audio paths according to the control of
the controller 16.

The display unit 14 displays menus of the mobile device
10, information input by a user, and/or information provided
to the user. The display unit 14 may provide various types of
screens according to the operations of the mobile device 10.
For example, the display unit 14 may provide an idle screen,
menu screens, a message writing screen, a call screen, etc. In
an exemplary embodiment of the present invention, the dis-
play unit 14 may be operated in a variety of modes according
to the connection states of the earphone interface 18. For
example, when the earphone interface 18 accepts the ear-
phone jack 20 of the earphones during a call, the display unit
14 is automatically turned off, thereby reducing the consump-
tion of electric power in the mobile device 10. In addition,
when an input signal is created to supply electric power, the
display unit 14 is turned on and displays a screen immediately
before being turned off. Further, when the earphone interface
18 operatively connects with earphones via the earphone jack
20, the display unit 14 outputs a message informing the user
of the connection of the earphones. In another embodiment,
the earphones connection message may not be output on the
display unit 14 according to the user’s settings. Although the
earphone interface 18 accepts the earphone jack 20, the dis-
play unit 14 may maintain an execution screen of an applica-
tion program, instead of being automatically turned off. The
display unit 14 may be implemented with a Liquid Crystal
Display (LCD), an Organic Light Emitting Diode (OLED), or
the like. If the display unit 14 is implemented with a touch
screen, then the display unit 14 may also serve as an input
device. A touch screen includes a touch panel and touch
sensors arranged thereon. Further, if the display unit 14 is
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implemented with a touch screen, the mobile device 10 may
provide a variety of touch screen-based menus.

The storage unit 15 stores application programs for execut-
ing functions according to the present invention. The storage
unit 15 also stores application programs for reproducing vari-
ous types of files. In addition, when the mobile device 10 is
equipped with a touch screen, the storage unit 15 stores a key
map and a menu map to operate the touch screen. The key map
and menu map can be implemented in various modes. For
example, the key map may be a keyboard map, a 3x4 key map,
a QWERTY key map, etc. The key map may also be a control
key map for controlling an application program that is cur-
rently activated. The menu map may be a menu map for
controlling an application program that is currently activated.
The menu map may also be a menu map containing various
types of menu items provided by the mobile device 10, etc.
The storage unit 15 includes a program storage area and a data
storage area.

The program storage area stores an Operating System (OS)
for booting the mobile device 10 and for controlling the entire
operation of the components in the mobile device 10, and
application programs for reproducing a variety of files.
Examples of the application programs are an audio applica-
tion for playing back audio files, such as MP3 files, an image
application for reproducing photographs, a video reproduc-
ing application, etc. In an exemplary embodiment of the
present invention, the program storage area stores an ecar-
phone jack application for supporting an earphone jack func-
tion.

The earphone jack application may be activated when the
earphone interface 18 accepts the earphone jack 20 of the
earphones. The earphone jack application identifies the type
of jack (e.g., whether the earphone jack 20 corresponds to a
first earphone jack 21, a second earphone jack 22, a third
earphone jack 23, etc.), and controls the earphone compatible
circuit 17 for switching an audio path to the inserted earphone
jack 20. To this end, the earphone jack application includes a
number of sub-routines: for example, for detecting whether
the earphone interface 18 accepts a jack and identifying the
type of jack; for controlling the switching operation of the
earphone compatible circuit 17 according to the identified
type of jack; and for transmitting/receiving signals to/from
the earphones via the earphone jack 20.

The data storage area stores data generated when the
mobile device 10 is used. For example, the data storage area
may store a variety of contents according to the features ofthe
mobile devices. When the display unit 14 is implemented
with a touch screen, the data storage area may store data that
the user input via the touch screen.

FIG. 3 illustrates a schematic view showing a configuration
of an earphone interface according to an exemplary embodi-
ment of the present invention. FIG. 4 illustrates ports of a
controller according to an exemplary embodiment of the
present invention.

The earphone interface 18 as shown in FIG. 3 is installed to
one side of the mobile device 10 and operatively receives the
earphone jack 20 of the earphones. The earphone interface 18
includes contacts 1, 2, 3, and 4 that can contact the earphone
jack 20 irrespective of types of earphones (e.g., 3- or 4-pole
earphones). The contacts 1, 2, 3, and 4 transmit/receive data
to/from the earphones via earphone jack 20. Contacts 1 and 2
respectively connect with the left and right output contacts of
the earphone jack 20 of the earphones. Contact 3 connects
with a different contact of the earphone jack 20 according to
the type of earphone jack 20 operatively engaged with the
earphone interface 18. For example, if the earphone interface
18 accepts the first earphone jack 21 corresponding to 4-pole
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European type earphones shown in FIG. 1, then contact 3
connects with an earphone microphone contact of the first
earphone jack 21. Likewise, if the earphone interface 18
accepts the second earphone jack 22 corresponding to 4-pole
US-type earphones shown in FIG. 1, then contact 3 connects
with the ground contact (GND) of the second earphone jack
22. Ifthe earphone interface 18 accepts the first earphone jack
21 shown in FIG. 1, contact 4 connects with the ground
contact (GND) of the second earphone jack 22. Likewise, if
the earphone interface 18 accepts the second earphone jack 22
shown in FIG. 1, then contact 4 connects with an earphone
microphone contact (MIC) of the second earphone jack 22. If
the earphone interface 18 accepts the third earphone jack 23,
then contacts 3 and 4 both connect with the ground contact
(GND). The earphone interface 18 may be designed to
include a number of contacts to connect to various types of
jacks. For example, as shown in FIG. 3, the earphone interface
18 includes four contacts; however it may be modified to
include more contacts, e.g., five shown in FIG. 5, than the
embodiment of FIG. 3.

The earphone compatible circuit 17 is configured between
the earphone interface 18 and the controller 16. The earphone
compatible circuit 17 switches circuit paths according to the
type of earphone jack 20 plugged into the earphone interface
18. Therefore, the earphone compatible circuit 17 can transfer
signals between the earphone jack 20 of the earphones and the
controller 16 irrespective of the types of jacks. A detailed
description of the earphone compatible circuit 17 will be
provided, later, referring to FIGS. 5 to 12.

The controller 16 controls the electric power supply to
components in the mobile device 10 and initializes such com-
ponents. After completing the initialization, the controller 16
controls a user function according to the connection of the
earphone jack 20 of the earphones. For example, the control-
ler 16 controls the earphone compatible circuit 17 to transmit/
receive signals to/from the earphone jack 20 via the earphone
interface 18. The controller 16, as shown in FIG. 4, includes
a number of ports for supporting the connection to the ear-
phone jack 20 of the earphones. That is, the controller 16
includes left LEFT and right RIGHT output ports, an ear-
phone key port EAR_KEY, an earphone microphone port
EAR_MIC, a ground port GND, and a detection port
DETECT. The controller 16 outputs audio signals to the ear-
phone jack 20 via the left LEFT and right RIGHT output
ports. The controller 16 receives a signal, via the earphone
key port EAR_KEY, from the earphones when the earphone
key of the earphones is operated, and performs the corre-
sponding function. When the earphone interface 18 accepts
the third earphone jack 23 (e.g., as illustrated in FIG. 1) for the
3-pole earphones, the earphone microphone port EAR_MIC
is connected to the ground contact GND. The controller 16
controls the earphone compatible circuit 17 via the ports and
establishes paths to the earphone interface 18. Therefore, the
controller 16 can output signals via the ports to the earphone
interface 18 connected to the earphone jack 20, irrespective of
the types of jacks. To this end, the earphone compatible cir-
cuit 17 performs switching operations according to the fea-
tures of the jack connected to the earphone interface 18.

FIG. 5 illustrates an earphone compatible circuit according
to an exemplary embodiment of the present invention.

Referring to FIG. 5, the earphone compatible circuit 17
includes a first comparator 100, a second comparator 200, a
selector 300, a switch 310, an OR gate 400, and a diode 410.

The first comparator 100 is connected to signal lines of
contacts 3 and 4 of the earphone interface 18 via the corre-
sponding input ports 1 and 2, and is connected to a voltage
divider via the first comparator output port. The voltage
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divider may include resistor 110 and resistor 120. The voltage
divider operatively connects the first comparator output port
to the input port of the OR gate 400. The first comparator 100
connects the first comparator output port to the base of the
switch 310 that is connected to the selection port SEL of the
selector 300. The selector 300 includes two input ports con-
nected to contacts 3 and 4 of the earphone interface 18 and
four output ports that are connected to the two input ports
according to the control signal input via the selection port
SEL. The four output ports are connected to the controller 16
according to the switching states of the selector 300. In the
following description, for the sake of convenience, the four
output ports of the selector 300 are numbered 1 to 4 from the
top to the bottom. Likewise, the two input ports are numbered
1 and 2 from the top to the bottom.

The state of the selector 300 shown in FIG. 5 shows an
exemplary configuration in which the earphone interface 18
accepts the third earphone jack 23 shown in FIG. 1. The
second comparator 200 connects the corresponding input
ports 1 and 2 to the cathode of the diode 410 and the output of
the OR gate 400, respectively. The node between the input
port 1 of the second comparator 200 and the cathode of the
diode 410 may also be connected to a reference voltage sup-
ply 210. Meanwhile, because the left LEFT and right RIGHT
output ports of the controller 16 are connected to the contacts
L and R of the earphone jack 20 in a conventional mode, a
detailed description of the paths established therebetween
will be omitted in this application.

The OR gate 400 operatively receives the output of the first
comparator 100, via the voltage divider, and the contact 3 of
the earphone interface 18. The OR gate 400 outputs an output
to the second port 2 of the second comparator 200. The diode
410 connects the anode to the contact 4 of the earphone
interface 18.

The switch 310 may be implemented with an NPN device.
The switch 310 is configured in such a way that the base is
connected to the output of the first comparator 100, the col-
lector is connected to a voltage supply via a third resistor 320
as a pull-up resistor, and the emitter is grounded. The collec-
tor is also connected to the selection port SEL of the selector
300, and outputs the output thereto according to the output of
the first comparator 100 which is input to the base of the
switch 310.

In contrast to jacks corresponding to 4-pole earphones, if
the third earphone jack 23 for 3-pole earphones is inserted
into the earphone interface 18, contacts 3 and 4 of the ear-
phone interface 18 are grounded. That is, because the inputs
of'the first comparator 100 are grounded, the first comparator
100 outputs a low level of voltage. In that case, the OR gate
400 receives a low level of voltage from the contact 3 and the
output of the first comparator 100, and outputs a low level of
voltage. The second comparator 200 receives, via the input
port 2 of the second comparator, the low level of voltage from
the OR gate 400. On the other hand, because the anode of the
diode 410 is grounded, the second comparator 200 receives a
voltage value of the reference voltage supply 210 (e.g., 0.25
V) via the first input port 1 of the second comparator. In an
exemplary embodiment of the present invention, it is assumed
that the second comparator 200 is set to output a low level of
voltage if the input port 1 receives a higher level of voltage
than the input port 2. Therefore, the second comparator 200
inputs 0.25 V and a low level of voltage via the input ports 1
and 2, respectively. Accordingly, the second comparator 200
outputs a low level of voltage to the controller 16. If the
controller 16 receives a low level of voltage via the detection
port DETECT and the key input port, it identifies that the
earphone interface 18 accepts a type of third earphone jack
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(e.g., earphone jack 23 illustrated in FIG. 1) for 3-pole ear-
phones. In that case, the selector 300 does not care whether
the input ports are connected to the output ports because both
input ports are grounded. Likewise, the switch 310 does not
care whether the base receives a high or low level of voltage.
Although the first exemplary embodiment is implemented in
such a way that the reference voltage supply 210 outputs 0.25
V, it should be understood that the present invention is not
limited to such an exemplary embodiment.

FIG. 6 illustrates an earphone compatible circuit to
describe a detection of a 4-pole earphone jack according to an
exemplary embodiment of the present invention. For the sake
of convenient description, it is assumed that an I/O voltage is
1.8 V, an earphone microphone voltage for the port
EAR_MIC of controller 16 is 0.7 V, and a microphone bias
voltage is 1.8 V.

Referring to FIG. 6, if the earphone compatible circuit 17 is
operatively connected with the second earphone jack 22 (e.g.,
as illustrated in FIG. 6) corresponding to 4-pole US type
earphones via the earphone interface 18, the first comparator
100 receives a ground level of voltage via the input port 1 of
the first comparator, and 0.7 V, as an earphone microphone
voltage for EAR_MIC port, via the input port 2 of the first
comparator. Because the first comparator 100 receives a
larger level of input (i.e., 0.7 V) via the input port 2 than via
the input port 1, the first comparator 100 outputs a high level
of voltage. In that case, the first comparator 100 outputs the
1/O voltage (i.e., 1.8 V) as a high level of voltage. The output
of'the first comparator 100 is divided by the voltage divider of
first 110 and second 120 resistors, and then the divided volt-
age is input to the input port of the OR gate 400. In an
exemplary embodiment of the present invention, it is assumed
that the voltage divider designed the first 110 and second 120
resistors so as to divide 1.8 V and to output 1.2 V. Therefore,
the OR gate 400 receives 1.2 V from the first comparator 100.
In another exemplary embodiment of the present invention,
the first comparator 100 may be designed to output a proper
voltage (e.g., 1.2'V) such that the earphone compatible circuit
17 may be implemented without the voltage divider.

If'the OR gate 400 receives 1.2V from the first comparator
100 the physical characteristics of the circuit causes a voltage
drop (e.g.,0.3 V). Accordingly, the OR gate 400 outputs 0.9 V.
It is assumed that the physical characteristics of diode 410
also cause a voltage drop 0f 0.3 V. In that case, ifthe diode 410
receives an earphone microphone voltage (e.g., 0.7 V), then
the diode 410 outputs an output of 0.4 V due to the voltage
drop of 0.3 V.

Therefore, the second comparator 200 receives 0.9 V from
the OR gate 400 via the input port 2 and 0.4 V from the
cathode ofthe diode 410 via the input port 1. It is assumed that
the second comparator 200 is designed to output a high level
of'voltage if the input port 2 receives a higher level of voltage
than the input port 1. Therefore, the second comparator 200
outputs a high level of voltage. As described above, the sec-
ond comparator 200 outputs a low level of voltage if the
earphone compatible circuit 17 is connected to the third ear-
phone jack 23 for 3-pole earphones. In contrast, the second
comparator 200 outputs a high level of voltage if the earphone
compatible circuit 17 is connected to the second earphone
jack 22 for 4-pole US type earphones. Thus, the controller 16
can identify that the second earphone jack 22 (e.g., as illus-
trated in FIG. 1) corresponding to 4-pole US type earphones
is connected to the earphone interface 18.

Likewise, when the earphone compatible circuit 17 con-
nects to the first earphone jack 21 (e.g., as illustrated in FIG.
1) corresponding to 4-pole European type earphones via the
earphone interface 18, the earphone interface 18 is configured
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in such a way that the contact 3 is 0.7 V due to the connection
of the earphone microphone, and the contact 4 is grounded.
Therefore, the OR gate 400 receives 0.7 V via the input
connected to the contact 3. The OR gate 400 outputs 0.4 V
(i.e., due to the voltage drop 0of 0.3 V) to the second port 2 of
the second comparator 200. Meanwhile, because the anode of
the diode 410 is grounded, the second comparator 200
receives 0.25 V as a reference voltage via the input port 1.
Therefore, the second comparator 200 outputs a high level of
voltage if the earphone compatible circuit 17 is connected to
the first earphone jack 21 corresponding to 4-pole European
type earphones. Thus, the controller 16 can identify that the
first earphone jack 21 corresponding to 4-pole European type
earphones is connected to the earphone interface 18.

FIG. 7 illustrates an earphone compatible circuit to
describe a detection of a key input to a 4-pole European-type
earphone jack, according to an exemplary embodiment of the
present invention.

Referring to FIG. 7, if the earphone compatible circuit 17
connects to the first earphone jack 21 (e.g., as illustrated in
FIG. 1) via the earphone interface 18, contacts 3 and 4 of the
earphone interface 18 are connected to the microphone con-
tact MIC and the ground contact of the jack 21, respectively.
The first comparator 100 is configured in such a way that the
input port 1 receives 0.7 V according to the connection of the
earphone microphone contact MIC, and the input port 2 is
grounded. Because the first comparator 100 receives a larger
level of voltage via the input port 1 than via the input port 2,
the first comparator 100 outputs a low level of voltage. The
switch 310 receives the low level of voltage from the first
comparator 100 via the base and thus is turned off. In that
case, the /O voltage (e.g., 1.8 V) corresponding to a high
level of voltage, is provided to the selection port SEL of the
selector 300 via a third pull-up resistor 320. The selector 300
performs a switching operation such that the input port 2 (e.g.,
the bottom input port of the selector illustrated in FIG. 7),
which is connected to the contact 4 of the earphone interface
18, is switched to the output port 4 (e.g., the bottom output
port ofthe selector illustrated in FIG. 7). The selector 300 also
performs a switching operation so that the input port 1 (e.g.,
the top input port of the selector illustrated in FIG. 7), which
is connected to the contact 3 of the earphone interface 18, is
switched to the output port 2 connected to the earphone
microphone port EAR_MIC of the controller 16. Therefore,
the selector 300 connects the earphone microphone contact
MIC of the first earphone jack 21 corresponding to 4-pole
European earphones to the EAR_MIC port of the controller
16.

The OR gate 400 receives, via the input port, a level of
voltage (e.g., 0.7 V) from the contact 3 of the earphone inter-
face 18 connected to the earphone microphone contact MIC
of'the earphone jack. The OR gate 400 receives, via the other
input port, a low level of voltage (i.e., a ground level of
voltage), from the output of the first comparator 100. There-
fore, the OR gate 400 outputs 0.4 V (i.e., due to the voltage
drop) to the second input of the second comparator 200. Thus,
the OR gate 400 outputs, to the second comparator 200, a
voltage level (i.e., 0.4 V) larger than a level of voltage of the
reference voltage supply 210 (ie., 0.25V). Therefore,
because the second comparator 200 receives a reference level
of'voltage 0.25 V via the input port 1, and 0.4 V, via the input
port 2, the second comparator 200 outputs a high level of
voltage to the EAR_KEY port of the controller 16. Because
the controller 16 receives a high level of voltage via the
EAR_KEY port allocated for an earphone key input interrupt,
the controller 16 identifies that the earphone interface 18
accepts a jack for 4-poles earphones.
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Meanwhile, when the user presses an earphone key in the
4-pole European earphones and the contact 3 of the earphone
interface 18, into which the earphone jack 21 is plugged, is
shorted to the ground contact. It is assumed that the contact 3
has a short voltage (e.g., approximately 0.15 V). In that case,
the first comparator 100 still outputs a low level of voltage.
Therefore, the OR gate 400 receives the low level of voltage
from the first comparator 100 via an input port and the short
voltage (i.e., 0.15 V), rather than the earphone microphone
voltage (i.e., 0.7 V) via the other input port connected to the
contact 3 of the earphone interface 18. In that case, the OR
gate 400 outputs 0.15 V to the second comparator 200.
Because the second comparator 200 receives a reference volt-
age (0.25 V) via the input port 1, and the short voltage (i.e.,
0.15V) via the input port 2. Therefore, the second comparator
200 outputs a low level of voltage. That is, the second com-
parator 200 outputs a high level of voltage to the EAR_KEY
port of the controller 16 (e.g., when the earphone key is not
pressed), and then outputs a low level of voltage to the second
comparator 200 when the earphone key is pressed. Therefore,
in a logic state where the controller 16 can identify an ear-
phone jack 20 corresponding to 4-pole European type ear-
phones, the controller 16 detects a transition of voltage level
as a key interrupt. Based on detection of a voltage level as a
key interrupt, the controller 16 performs a user function cor-
responding to the interrupt.

FIG. 8 illustrates an earphone compatible circuit to
describe a detection of a key input to a 4-pole US-type ear-
phone jack, according to an exemplary embodiment of the
present invention.

Referring to FIG. 8, if the earphone compatible circuit 17
connects to the second earphone jack 22 corresponding to
4-pole US type earphones via the earphone interface 18, the
contacts 3 and 4 of the earphone interface 18 are connected to
the ground contact GND and earphone microphone contact
MIC of the jack 22, respectively. The first comparator 100
receives a ground level of voltage via the input port 1 and an
earphone microphone voltage of 0.7 V, via the input port 2.
Because the first comparator 100 receives a larger level of
input (i.e., 0.7 V) via the input port 2 than via the input port 1,
the first comparator 100 outputs a high level of voltage. In that
case, the first comparator 100 outputs the high level of voltage
to a voltage divider and to a switch 310. The voltage divide
may include first 110 and second 120 resistors. The switch
310 receives the high level of voltage via the base and is
turned on. In that case, the switch 310 allows the current of a
pull-up resistor 320 to flow to the ground, and thus outputs a
low level of voltage to the selection port SEL of the selector
300. After receiving a the low level of voltage, the selector
300 switches the input port 1, connected to the contact 3 of the
earphone interface 18, so to contact the output port 1, and
simultaneously switches the input port 2 to the output port 3.
Therefore, the contact 4 of the earphone interface 18 is con-
nected to the EAR_MIC port of the controller 16 via the input
port 2 and output port 3 of the selector 300. When the ear-
phone interface 18 accepts the second earphone jack 22 cor-
responding to 4-pole US type earphones, the controller 16 can
detect it via the earphone microphone path.

The voltage divider divides the high level of voltage from
the output of the first comparator 100 to acquire a level of
voltage (e.g., 1.2 V) via the resisters 110 and 120, and outputs
the voltage to an input of the OR gate 400. The OR gate 400
receives, via the other input to the OR gate 400, a ground level
of'voltage from the contact 3 of the earphone interface 18. The
OR gate 400 thus receives 1.2 V and 0 V. Due to the drop in
voltage caused by physical characteristics of the circuit the
OR gate 400 outputs 0.9 V to the input port 2 of the second
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comparator 200. The diode 410 receives the earphone micro-
phone voltage 0.7 V. As such, due to the drop in voltage
caused by physical characteristics of the diode 410, the diode
410 outputs 0.4 V to the input port 1 of the second comparator
200. Because the second comparator 200 receives a higher
level of voltage (i.e., a voltage of 0.7 V) via the input port 2
than via input port 1 (i.e., at which the second comparator 200
receives 0.4V, as a reference voltage), the second comparator
200 outputs a high level of voltage.

When the second earphone jack 22 corresponding to 4-pole
US type earphones is implemented with an open key mode
and the earphone key is pressed, the contact 4 of the earphone
interface 18 increases from 0.7 V to a microphone bias volt-
age. If the microphone bias voltage is 1.8 V, the first compara-
tor 100 stills outputs a high level of voltage. On the contrary,
the second comparator 200 receives, via the input port 1, 1.5
V that the diode receives 1.8 V and outputs by consuming the
voltage drop 0.3 V. Therefore, the second comparator 200
receives a voltage lower via the input port 2 than via port 1
(i.e., at which the second comparator 200 receives 1.5V as a
reference voltage). Thus, the second comparator 200 outputs
alow level of voltage to the EAR_KEY port of the controller
16. When detecting the alteration/transition of level of volt-
age input via the EAR_KEY port, the controller 16 can iden-
tify that a key input interrupt occurs.

The earphone compatible circuit 17 can be modified vari-
ously according to the arrangement in the components, and its
detailed description will be provided referring to FIGS. 9 to
12.

FIGS. 9 to 11 illustrate modifications of the earphone com-
patible circuit according to an exemplary embodiment of the
present invention.

Referring to FIG. 9, a first modification is implemented in
such a way that the OR gate 400 shown in the previous
embodiments is replaced with a plurality of diodes in parallel.
For example, according to the modification illustrated in FIG.
9, the number of diodes for the OR gate 400 is two (i.e., first
diode 401 and second diode 402).

Referring to FIG. 10, a second modification is modified
from the previous embodiments by removing the voltage
divider if the OR gate 400 outputs a low or high level of
voltage that is not altered according to the input. In addition,
the second modification is modified from the previous
embodiments by removing the switch 310 and the pull-up
resistor 320 if the level of voltage input to the selection port of
the selector 300, according to the DC feature, is determined
by the same DC feature of the level of output from the first
comparator 100. Because the second modification does not
include the switch 310 shown in the previous embodiments,
the selector 300 connects, if the selection port receives a high
level of voltage, the output port 3 to the contact 4 of the
earphone interface 18 and the output port 1 to the contact 3 of
the earphone interface 18. Therefore, the contact 4 of the
earphone jack 22 corresponding to 4-pole US-type earphones
(i.e., microphone contact MIC) is connected to the EAR_MIC
port of the controller 16.

When the first comparator 100 receives the ground level of
voltage via the input ports 1 and 2, the first comparator 100
must output a low level of voltage. However, although the first
comparator 100 receives the ground level of voltage via the
input ports 1 and 2, the first comparator 100 may output a high
level of voltage due to the malfunction. To prevent such a
malfunction, the third earphone jack 23 corresponding to
3-pole earphones may be modified in such a way as to include
an additional circuit for turning off the first comparator 100.
That is, when the first comparator 100 receives the ground
level of voltage via the input ports 1 and 2 from the 3-pole
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earphones but outputs a high level of voltage due to the
malfunction, the controller 16 may detect that an earphone
jack for 4-pole earphones is plugged into the earphone inter-
face 18.

In order to prevent the first comparator 100 from malfunc-
tioning, as shown in FIG. 11, a third modification may be
implemented to include an additional circuit in the previous
exemplary embodiments. The additional circuit includes a
switching unit 500 and a low dropout (LDO) 600. The switch-
ing unit 500 includes a second OR gate 540, a second switch
510, and resistors 520 and 530. If the contacts 3 and 4 of the
earphone interface 18 are grounded, the third modification
can perform a more accurate detection for an earphone jack
corresponding to 3-pole earphones. More specifically, when
the contacts 3 and 4 of the earphone interface 18 are
grounded, the second OR gate 540 outputs a low level of
voltage for turning oft the second switch 510 to the LDO 600.
Because the LDO 600 maintains the turn-off state, the first
comparator 100 does not receive the logic voltage from the
LDO 600. Therefore, the first comparator 100 outputs no
output signal.

When at least one of the contacts 3 and 4 of the earphone
interface 18 is biased by the earphone microphone voltage,
the second OR gate 540 outputs a high level of voltage to the
second switch 510. The second switch 510 is turned on the
high level of voltage thereby activating the LDO 600. The
LDO 600 receives the electric power via the EN port and is
turned on. The electric power for turning on the LDO 600 is
produced by the voltage divider of resistors 520 and 530 (i.e.,
as a fraction of the voltage provided to the resistor 520). For
example, the resistor 530 may have a larger resistance than
the resistor 520. When the LDO 600 is turned on, the first
comparator 100 receives an operation voltage, and the contact
3 or 4 of the earphone interface 18 is connected to the ear-
phone microphone contact MIC. Therefore, the third modifi-
cation can allow the 4-pole earphones to be normally oper-
ated. When the LDO 600 is a component that can be operated
with a low level of voltage, the additional circuit is imple-
mented without the second switch 510, and resistors 520 and
530. Likewise, when the second OR gate 540 is biased by a
proper voltage and outputs a level of voltage for a correspond-
ing logic level, the additional circuit is implemented without
the second switch 510, and resistors 520 and 530. The second
OR gate 540 may output a level of voltage sufficiently high to
turn on the second switch 510. Otherwise, the third modifi-
cation requires an additional comparator at the output stage of
the second OR gate 540.

FIG. 12 illustrates a fourth modification of an earphone
compatible circuit, modified from a third medication shown
according to an exemplary embodiment of the present inven-
tion. The additional circuit includes a third comparator 550,
instated of the second switch 510 in the third modification,
and a plurality of diodes 541 and 542, rather than the second
OR gate 540 included in the third modification.

Referring to FIG. 12, when at least one of the contacts 3 and
4 of the earphone interface 18 is biased an earphone micro-
phone voltage, the input port 2 of the third comparator 550
receives a level of voltage greater than a reference voltage
530. Therefore, like the second comparator 200, the third
comparator 550 outputs a high level of voltage to the LDO
600. As described above, when the contacts 3 and 4 of the
earphone interface 18 are grounded, the third comparator
550, like the second comparator 200, outputs a low level of
voltage to the LDO 600. The first comparator 100 is not
biased by alogic voltage because the LDO 600 is not enabled.
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Therefore, the first comparator 100 outputs no output signal.
As an example, the switching unit 500 may be implemented
with a PNP device.

Although the modifications are illustrated where the logic
voltage is not provided to the first 100, second 200 and third
550 comparators, the modifications can perform the opera-
tions described above by adjusting, for example, the reference
voltage input to the comparators.

When the second earphone jack 22 for the 4-pole US type,
short-key mode earphones is plugged into the earphone inter-
face 18 and an earphone key signal also occurs, the earphone
compatible circuit 17 may be operated in such a way that the
earphone microphone voltage, which is provided to the con-
tact4 of the earphone interface 18, is altered from high to low.
When the level of voltage is altered in the contact of the
earphone interface 18 according to the key input of the short
key mode earphones, it is assumed that the level of voltage is
altered from 0.7 V to 0.15 V. In that case, the diode 542
outputs a low level of voltage corresponding to 0V due to the
voltage drop. The third comparator 550 receives the reference
voltage level from the voltage supply 530 via the input port 1,
and the output of the diode 542 via the input port 2. Because
the output of the diode 542 is less than the reference voltage
level, the third comparator 550 outputs a low level of voltage
to the LDO 600. The LDO 600 is turned off and thus does not
provide a logic voltage to the first comparator 100. As such,
the first comparator 100 outputs a low level of voltage to an
input port of the OR gate 400. The OR gate 400 receives, via
the other input port, a ground level of voltage according to the
mechanical feature of the 4-pole US type earphones. There-
fore, the OR gate 400 outputs a low level of voltage. That is,
the OR gate 400 alters the output from a high level of voltage
to a low level of voltage, and thus outputs the low level of
voltage to the input port 2 of the second comparator 200. The
second comparator 200 receives the reference voltage via
input port 1; and receives the low level of voltage from the OR
gate 400. Because the second the reference voltage is lower
than the low level of voltage from the OR gate 400, the second
comparator 200 outputs a low level of voltage. Therefore,
although the second earphone jack 22 for 4-pole US type,
short-key mode earphones is plugged into the earphone inter-
face 18, the fourth modification can create a normal interrupt,
corresponding to the alteration from a high level of voltage to
a low level of voltage according to an earphone key, via the
LDO 600 and the switching unit 500, and outputs the interrupt
to the controller 16. Therefore, the controller 16 can detect the
earphone key input.

Likewise, although the second earphone jack 22 for 4-pole
US type, open-key mode earphones is plugged into the ear-
phone interface 18, the fourth modification can restrain, when
the earphone key is operated, the third comparator 550 from
outputting a low level of voltage, and thus allow for the
process of a normal interrupt. In addition, when the first
earphone jack 21 for 4-pole European type earphones is
plugged into the earphone interface 18, the fourth modifica-
tion is operated in such a way that the contact 3 of the ear-
phone interface 18, connected to the second comparator 200
and the OR gate 400, is connected to the earphone micro-
phone, and this connection determines the earphone key
operations. In that case, the fourth modification is not affected
by the output of the first comparator 100, and can thus support
the normal key input operation.

As described above, the earphone system according to the
present invention can establish a circuit path between the
earphones and the controller of the mobile device such that
the controller normally detects an earphone jack plugged into
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the earphone interface of the mobile device, irrespective of
the types of jack (i.e., earphones), and supports the earphone
function.
As described above, the earphone system according to the
present invention can provide compatibility to earphones so
that the earphones can be connected to a mobile device.
Although it is not shown in the drawings, the mobile device
may selectively further include various types of components,
for example: a short-range communication module for short-
range communication; a camera module for acquiring still
images/videos; an interface for transmitting/receiving data in
a wireless or weird mode; an Internet communication mod-
ule; and a digital broadcast module for receiving and repro-
ducing broadcasts. With the spread of digital convergence,
although the mobile device is too various to list their modifi-
cations in this description, it will be easily appreciated to
those skilled in the art that the other components equivalent to
the above-listed components may be further included to the
mobile device according to the invention. Also, it will be
appreciated that, according to the purposes, the mobile device
may be implemented by omitting a particular component or
replacing it with other components.
The mobile device according to the invention includes all
information communication devices, multimedia devices,
and their applications, which include an earphone interface
that various types of jacks for earphones are plugged into and
are operated according to communication protocols corre-
sponding to various types of communication systems. For
example, the mobile device can be applied to mobile commu-
nication terminals, Portable Multimedia Players (PMPs),
digital broadcast players, Personal Digital Assistants (PDAs),
audio players (e.g., MP3 players), mobile game players,
smartphones, laptop computers, hand-held PC, etc.
While the invention has been shown and described with
reference to certain exemplary embodiments thereof, it will
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims and their equivalents.
What is claimed is:
1. An earphone system, the system comprising:
an earphone interface comprising a plurality of contacts for
interfacing with an earphone jack corresponding to each
of'a 3-pole earphone and a 4-pole earphone;
a controller comprising a plurality of ports for communi-
cating with the earphones that are operatively connected
to the earphone interface via the earphone jack; and
an earphone compatible circuit configured to:
receive a first signal from a first contact of the earphone
interface, the first signal corresponding to a signal
from a ground pole of the earphone jack or a signal
from a microphone pole of the earphone jack, via the
first contact of the earphone interface,

receive a second signal from a second contact of the
earphone interface, the second signal corresponding
to a signal from a ground pole of the earphone jack or
a signal from a microphone pole of the earphone jack,
via the second contact of the earphone interface,

control connection states between the contacts of the
earphone interface and the ports of the controller
according to a type of the earphone jack interfacing
with the earphone interface, the type of the earphone
jack being determined based on an outcome of a com-
parison between the first signal and the second signal,
and

connect corresponding contacts of the earphone jack to
the respective ports of the controller.
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2. The system of claim 1, wherein the earphone interface

comprises:

four contacts that can be connected to three or more con-
tacts of the earphone jack.

3. The system of claim 2, wherein the four contacts of the

earphone interface comprises:

afirst contact for connecting to the left output contact of the
earphone jack;

a second contact for connecting to the right output contact
of the earphone jack;

a third contact for connecting to an earphone microphone
contact or ground contact of the earphone jack; and

a fourth contact for connecting to a ground contact or an
earphone microphone contact of the earphone jack.

4. The system of claim 1, wherein the controller comprises:

an earphone microphone port for connecting to an ear-
phone microphone contact of the earphone jack corre-
sponding to a microphone of the earphones;

an earphone key port for connecting to an earphone key
contact of the earphone jack corresponding to a key
button of the earphones;

a left output port for connecting to a left output contact of
the earphone jack; and

a right output port for connecting to a right output contact
of the earphone jack.

5. The system of claim 1, wherein the earphone compatible

circuit comprises:

a first comparator comprising input ports for respectively
connecting to third and fourth contacts of the earphone
interface;

an OR gate comprising input ports for respectively con-
necting to an output port of the first comparator, and the
third contact of the earphone interface;

a second comparator comprising input ports for respec-
tively connecting to an output port of the OR gate and the
fourth contact of the earphone interface;

adiode operatively connected between the input port of the
second comparator and the fourth contact of the ear-
phone interface;

a reference voltage supply operatively connected between
the input port of the second comparator and the diode;
and

a selector for receiving the output of the first comparator
via a selection port and for connecting the third or fourth
contact of the earphone interface to a port of the control-
ler according to the signal received from the output of
the first comparator.

6. The system of claim 5, further comprising:

a voltage divider for dividing the output of the first com-
parator;

a switch located between the first comparator and the selec-
tion port of the selector; and

a pull-up resistor for connecting one of the ports of the
switch to a voltage supply.

7. The system of claim 5, wherein:

the second comparator outputs a low level of voltage to the
controller if the earphone interface accepts an earphone
jack comprising 3 contacts, and

the selector performs a switching operation such that the
third and fourth contacts of the earphone interface are
operatively connected to a ground contact, if the ear-
phone interface accepts an earphone jack comprising 3
contacts.

8. The system of claim 5, wherein:

the second comparator outputs a low level of voltage to the
controller if the earphone interface accepts an earphone
jack corresponding to a 3-pole earphone, and
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the selector performs a switching operation such that the
third and fourth contacts of the earphone interface are
operatively connected to a ground contact, if the ear-
phone interface accepts an earphone jack corresponding
to a 3-pole earphone.

9. The system of claim 5, wherein:

the second comparator outputs a high level of voltage to the
controller, if the earphone interface accepts an earphone
jack with 4 contacts, and

the selector performs a switching operation such that the
third or fourth contact of the earphone interface is con-
nected to an earphone microphone port of the controller
if the earphone interface accepts an earphone jack with 4
contacts.

10. The system of claim 5, wherein:

the second comparator outputs a high level of voltage to the
controller, if the earphone interface accepts an earphone
jack corresponding to a 4-pole earphone, and

the selector performs a switching operation such that the
third or fourth contact of the earphone interface is con-
nected to an earphone microphone port of the controller
if the earphone interface accepts an earphone jack cor-
responding to a 4-pole earphone.

11. The system of claim 5, wherein if the earphone inter-
face accepts a jack with 4 contacts and an earphone key is
pressed, the second comparator alters an output to the con-
troller such that the second comparator alters the output from
a high level of voltage to a low level of voltage.

12. The system of claim 1, wherein the earphone compat-
ible circuit comprises:

a first comparator comprising input ports for respectively
connecting to third and fourth contacts of the earphone
interface;

a first diode comprising an anode for operatively connect-
ing to the output of the first comparator;

a second diode comprising an anode for connecting to a
third contact of the earphone interface;

a second comparator comprising first and second input
ports, the first port for connecting to cathodes of the first
and second diodes, and the second input port for con-
necting to a fourth contact of the earphone interface;

a selector for selectively connecting the third or fourth
contact of the earphone interface to a port of the control-
ler;

a switch for determining a switching state of the selector
according to the output of the first comparator;

a diode operatively connected between the second input
port of the second comparator and the fourth contact of
the earphone interface; and

a reference voltage supply operatively connected between
the second input port of the second comparator and the
diode.

13. The system of claim 12, further comprising:

a voltage divider for dividing the level of voltage output
from the first comparator; and

a pull-up resistor located between the switch and a selec-
tion port of the selector.

14. The system of claim 1, wherein the earphone compat-

ible circuit comprises:

a switching unit for outputting a certain level of voltage
according to the voltage output via third and fourth
contacts of the earphone interface;

an LDO for providing a logic voltage according to the
output of the switching unit;

a first comparator comprising input ports for respectively
connecting to the third and fourth contacts of the ear-
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phone interface, and the first comparator receiving a
signal for a logic voltage from the LDO;

an OR gate comprising input ports for respectively con-
necting to the output port of the first comparator and the
third contact of the earphone interface;

a second comparator comprising input ports for respec-
tively connecting to the output port of the OR gate and
the fourth contact of the earphone interface;

a selector for selectively connecting the third or fourth
contact of the earphone interface to a port of the control-
ler;

adiode operatively connected between the respective input
port of the second comparator and the fourth contact of
the earphone interface; and

a reference voltage supply operatively connected between
the respective input port of the second comparator and
the diode.

15. The system of claim 1, further comprising:

a switching unit for outputting a certain level of voltage
according to the voltage output via third and fourth
contacts of the earphone interface;

an LDO for providing a logic voltage according to the
output of the switching unit;

a voltage divider for dividing the level of voltage output
from the first comparator;

a switch for determining a switching state of the selector
according to the output of the first comparator; and

a pull-up resistor located between the switch and a selec-
tion port of the selector.

16. The system of claim 15, wherein the switching unit

comprises:

a second OR gate comprising input ports for respectively
connecting to the third and fourth contacts of the ear-
phone interface; a second switch for providing a refer-
ence voltage to the LDO according to the output of the
second OR gate; and

resistors connected to the second switch for creating the
reference voltage.

17. The system of claim 15, wherein the switching unit
comprises: a third diode comprising an anode for connecting
to a third contact of the earphone interface;

a fourth diode comprising an anode for connecting to a

fourth contact of the earphone interface; and

athird comparator comprising a first and second input port,
the first input port for receiving the outputs from the
third and fourth diodes, and the second input port for
receiving a reference voltage, and the third comparator
outputting an output to the LDO.

18. A method for configuring a connection between a

mobile device and earphones, the method comprising:
interfacing an earphone jack of the earphones with an
earphone interface of the mobile device, the earphone
interface comprising a plurality of contacts that inter-
changeably interface with various types of earphone
jacks including each of a 3-pole earphone and a 4-pole
earphone;

receiving a first signal from a first contact of the earphone
interface, the first signal corresponding to a signal from
a ground pole of the earphone jack or a signal from a
microphone pole of the earphone jack, via the first con-
tact of the earphone interface;

receiving a second signal from a second contact of the
earphone interface, the second signal corresponding to a
signal from a ground pole of the earphone jack or a
signal from a microphone pole of the earphone jack, via
the second contact of the earphone interface;
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controlling a connection state between the plurality of con-
tacts of the earphone interface and ports of a controller of
the mobile device based on a type of earphone jack
interfacing with the earphone interface, the type of the
earphone jack being determined based on an outcome of
a comparison between the first signal and the second
signal; and

connecting corresponding contacts of the earphone jack to
the respective ports of the controller.

19. The method of claim 18, further comprising:

transmitting to the controller an interrupt received from the
earphone jack interfacing with the earphone interface.
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